Purpose: This study compared the clinical benefits of double J (DJ) ureteral stenting with percutaneous nephrostomy (PCN) for the management of acute pyelonephritis (APN) with complicated ureteral stones. Materials and Methods: The records of 85 patients with complicated APN between December 2006 and July 2017 were reviewed retrospectively. Sixty one patients who underwent DJ or PCN for the management of acute urinary obstruction were enrolled in this study. Some of the participants were excluded for concurrent renal stones, multiple ureteral stones, ureteral stricture, malignancy, and anatomical anomalies. The patient and stone characteristics and peri-procedural laboratory test results of the groups were compared. The success rate, depending on the type of urinary diversion and the presence of immediate complications, were also analyzed. Results: In this study, 19 patients underwent DJ stenting, and 42 patients underwent PCN as a transient urinary diversion. No failed procedures or immediate complications requiring subsequent intervention were encountered (Clavien-Dindo grade II-V). Urologists preferred PCN to DJ stenting in cases with an elevated serum creatinine level (p=0.001) and higher C-reactive protein (CRP) level (p＜0.001). The indicative parameters for renal injury and septic conditions (white blood cell count, segment neutrophil, and creatinine levels) tended to show immediate improvement, whereas CRP did not; however, the differences in markers were not significant (p=0.701, 0.962, 0.288, and 0.360, respectively). Conclusions: Both DJ stenting and PCN were safe and feasible methods for the management of complicated APN. With experienced urologists or radiologists, there may be little danger of prolonged renal failure or other procedure-related complications.
INTRODUCTION
Urinary tract infection (UTI) is a common urologic problem that occurs frequently as a complication combined with urolithiasis. The potential symptoms of complicated urolithiasis include flank pain, hematuria, nausea, vomiting, and systemic responses, such as fever or chills, which may be masked in some cases. The main pathophysiological features are induced by an obstruction of the urinary tract [1] .
Acute pyelonephritis (APN) is a serious, life-threatening form of UTI with an annual incidence of 250,000 cases in the United States and 11.7 and 2.4 cases per 10,000 population among females and males, respectively, requiring hospitalization. In comparison, the incidence in Korea is 39.1 cases per 10,000 population [2] . The clinical manifestations include severe systemic symptoms, such as high fever, chills, nausea, and vomiting. Without the appropriate treatments, the renal pelvis and its parenchyma can be damaged, followed by sepsis that may lead to death. In cases with associated sepsis, the mortality reaches up to 10% to 20%.
In Korea, high mortality (2.1 cases per 1,000 persons among hospitalized patients) has been reported [3] .
APN associated with ureteral stones is a potentially lifethreatening condition without appropriate management.
This condition may require immediate intervention, such as urinary diversion for decompression of the collecting system, when the ureteral obstruction cannot be eliminated promptly.
Two common intervention procedures are used for decompression of the urinary tract, namely, retrograde double J (DJ) stent insertion and percutaneous nephrostomy (PCN).
Both approaches drain standing urine and preserve the renal function. Retrograde DJ stenting is associated with septicemia, irritative bladder symptoms, forgotten stents, and high failure rates, which ultimately requires PCN tube insertion to drain the affected kidney [4] . In contrast, PCN is associated with complications, such as bleeding, septicemia, tube blockage, and accidental tube dislodgement [5, 6] . Moreover, PCN also requires extra care for the external urine-collecting bag.
This study evaluated the choice of procedure for urine diversion to take benefit of infection control for patients of urosepsis due to obstructive uropathy. No clear guidelines for the optimal methods of urinary decompression for the management of ureteral obstruction have been reported.
On the other hand, several researchers have examined the superiority between DJ ureteral stenting and PCN insertion.
The clinical benefit of DJ stenting and PCN in the management of APN with complicated ureteral stones were also compared in this study. 
MATERIALS AND METHODS

RESULTS
The medical records of 85 patients diagnosed with complicated APN from December 2006 to July 2017 were reviewed improvement, but CRP did not ( The history of stone or UTI, underlying disease, and stone characteristics (size, location) were similar in the two groups.
On the other hand, Goldsmith et al. [8] reported the stone size to be a significant factor in performing PCN instead of DJ stenting. The post-procedural clinical prognoses for both DJ stenting and PCN were excellent in terms of infection control and preservation of the renal function. Moreover, the differences between groups were not statistically significant.
Some institutions perform DJ stenting under general anesthesia and prefer PCN in severe cases [8] . The authors' institution performs both urinary diversions under local anesthesia using intraurethral lidocaine gel; thus, this factor can be excluded when interpreting the results.
This study had several limitations. The retrospective design and relatively small sample of enrolled patients may weaken the evidence. Some patients were excluded owing to insuffi-cient information in their medical records. In addition, several biases, such as selection bias, may have impacted the results due to our study design. Additional prospective, large-scale, and multi-center studies will be necessary to correct these shortcomings.
CONCLUSIONS
Clinicians tend to choose PCN insertion more than DJ stenting for obstructive uropathy patients with lower hemoglobin or platelet levels, and higher serum Cr or CRP. On the other hand, a comparison of the laboratory parameters of the post-procedural state of patients revealed significant differences in the environment with a low incidence of complications and high success rates. Therefore, both modalities can preserve the renal function and relieve infections.
